Behavior of centromeres in univalents and centric misdivision in wheat.
Centromeres are responsible for the proper behavior of chromosomes in cell divisions. In meiosis the process is more complicated than in mitosis, as each chromosome in a bivalent has 2 sister centromeres and their behavior has to be strictly coordinated. Here, the behavior of sister centromeres in univalents in wheat is examined, showing that by metaphase I they often lose their coordination. This loss accelerates with the progression of anaphase I, leading to stable bipolar attachment and frequent separation of sister chromatids or to misdivision. Depending on the orientation of a univalent and its sister centromeres, misdivision may occur across the centromere region or across the pericentric chromatin. Chromosome fragments consisting of only the centromere region did not survive to the next generation. Midget chromosomes composed of the centromeres and parts of the pericentric chromatin did survive, but their transmission rates were low and appeared related to the amount of pericentric chromatin, probably because only the pericentric chromatin provides sister chromatid cohesion. As the cohesion of sister chromatids appears to be a function of the proximity to the kinetochore region, the definition of the centromere need not include pericentric regions.